The literatures and debates on human development on the one hand and sustainability on the other share much in common. Human development is essentially what sustainability advocates want to sustain and without sustainability, human development is not true human development. Yet the two strands of research have largely been separate and this paper shows how they can learn from each other. I put forward a concrete proposal on how human development and its measurement in the form of the Human Development Index (HDI) can be linked with measures of both weak and strong sustainability. Weak sustainability is built on the assumption that different forms of capital are substitutable, whereas strong sustainability rejects the notion of substitutability for certain critical forms of natural capital. Empirical results over the period 1980 to 2006 show that many of the lowest performing countries on the HDI also face problems of weak unsustainability, as measured by genuine savings. Countries with high to very high HDI performance, on the other hand, typically appear to be strongly unsustainable, as measured by ecological footprints, mostly because of unsustainably large carbon dioxide emissions. Two of the biggest challenges facing mankind this century will be to break the link between high human development and strongly unsustainable damage to natural capital on the one hand, requiring a very significant and rapid decarbonisation of their economies, and assisting countries with very low human development to overcome weak unsustainability by raising their investment levels into all forms of capital on the other.
The Human Development Research Paper (HDRP) Series is a medium for sharing recent research commissioned to inform the global Human Development Report, which is published annually, and further research in the field of human development. The HDRP Series is a quickdisseminating, informal publication whose titles could subsequently be revised for publication as articles in professional journals or chapters in books. The authors include leading academics and practitioners from around the world, as well as UNDP researchers. The findings, interpretations and conclusions are strictly those of the authors and do not necessarily represent the views of UNDP or United Nations Member States. Moreover, the data may not be consistent with that presented in Human Development Reports.
"…there is no tension between human development and sustainable development. Both are based on the universalism of life claims." (UNDP 1994: 19) 
Introduction
The literatures on human development and sustainable development, or sustainability for short, have long been separate. This is surprising. On a very fundamental level, human development is what sustainability proponents want to sustain and without sustainability, human development is not true human development. As UNDP (1994: 13) and Anand and Sen (2000: 2030) rightly emphasise, universalism, which can be traced back to Kant (1785) , is at the heart of the concept of human development and universalism requires granting the same kind of attention to future generations as to the current one. If human development is about enabling people to lead long, healthy, educated and fulfilling lives, then sustainable human development is about making sure that future generations can do the same. But in some sense adding 'sustainable' as a prefix is superfluous, since human development without being sustainable cannot be true human development.
1
It is the purpose of this background paper to the Twentieth Anniversary Human Development Report 2010 to demonstrate how research on human development can be better linked with research on sustainability. It is structured as follows: Section 2 discusses how the sustainability literature and the literature on human development can learn from each other. Section 3 puts forward a concrete proposal on how human development and its measurement in the form of the 1 It should be noted that sustainable human development is different from sustained human development. UNDP (1990: 44ff.) discusses whether countries have had durable progress in human development over the previous decades. But such sustained human development may still be unsustainable if past durable progress was achieved via the running down of existing capital stocks.
Human Development Index (HDI) can be linked with sustainability. Section 4 presents the results from the empirical implementation of the recommendations of section 3 and discusses policy implications following from the results. Section 5 concludes.
What the sustainability and the human development literatures can learn from each other
Enabling everyone to be capable and free to do things and be the person they want to be is the goal of human development (Haq 1995; Sen 1999; Nussbaum 2000; UNDP 2006: 2) . As mentioned in the introduction, human development is in principle what sustainability proponents want to sustain. This may require some further explanation. After all, if the term "sustainable development" is further specified, it is usually done so as "sustainable economic development" rather than "sustainable human development". However, properly understood there is no real difference between economic development and human development. Providing people with the capabilities to fulfil their needs, wants and desires stands at the heart of true economic development. This is clear in the most commonly cited definition of sustainable development as "development that satisfies the needs of the present without compromising the ability of the future to meet their own needs" (WCED 1987: 43) . However, it is also at least compatible with a definition of economic development as being sustainable "if it does not decrease the capacity to provide non-declining per capita utility for infinity" (Neumayer 2010: 7) , which is a common economic definition of sustainable development. In fact, with their respective emphases on capabilities, ability and capacity, human development and sustainable development share the basic view that development is about enabling people. Since people derive utility from many things other than income, economic development must be about much more than raising per capita income (Layard 2006) , covering instead items such as health, education, autonomy and freedom as well, which all contribute to human development.
Too often, however, the focus in the sustainability debate has been on simple consumption sustainability. Despite qualifications sometimes added that consumption is to be understood broadly, encompassing such items as "nonmarket environmental amenities and services" (Nordhaus 2008, p. 34) , the analytical focus on consumption is potentially dangerous if it detracts from the fact that development is about much more than consumption. Moreover, the sustainability debate at times regards essential items of human development, such as education to lead an informed and self-determined life, merely as instrumental, as capital with which future flows of utility can be produced.
The literature on human development with its emphasis on the multiple dimensions of development, acknowledging that income is an important determinant, but also going far beyond it, is very pertinent here. The same applies to its emphasis on education and health not just as instrumentally productive, but valuable and therefore desirable in their own right (UNDP 1994; Anand and Sen 2000) . It serves to remind proponents of sustainability that the debate about what should be sustained is as important as how to sustain it.
Moreover, the literature on human development is very clear that people must have freedom and choices to fulfil their needs, desires and wants -or not. This is compatible with a definition of sustainable development as non-decreasing capacity to provide non-declining per capita utility for infinity quoted above. In other words, it is compatible with the so-called capital approach to sustainable development. However, sustainability is sometimes defined as non-declining per capita utility as such. While this appear as only a small semantic difference, human development serves to remind sustainability proponents that people are real people with freedoms and choices, not social welfare state clients who are allocated a certain amount of utility by the omnipotent social welfare planner.
Lastly, and following from the first point, the literature on human development reminds sustainability proponents that intra-generational equity is as important as inter-generational equity (UNDP 1994; Anand and Sen 2000) . The Brundtland Commission was very clear about this. Directly following from its definition of sustainability quoted above, it argues that 'overriding priority' should be given to the 'essential needs of the world's poor' (WCED 1987: 43 ). Yet, the majority of the sustainability discourse tends to neglect, if not outright ignore intragenerational equity issues.
What then is needed is an open discussion of how intra-and inter-generational equity issues are linked with each other, complement each other, but also, at times, can conflict with each other.
Does redistribution to the current poor harm the future by boosting current consumption spending and reducing investment for the future? Anand and Sen (2000: 2038) believe this is not necessarily the case if assisting the poor helps them build up human capital, which will then also benefit the future. However, not every policy will have a double benefit for both intra-and intergenerational equity. Some are worried that, for example, increased spending on reducing greenhouse gas emissions will take financial resources away from assisting the poor of today (World Bank 2010) . This is a huge, largely unaddressed, research area, which needs to be tackled in the future, and no easy answers can be given here. A frank and open discussion of the links, complementarities and conflicts will also go some way in addressing the criticism of vagueness laid against the concept of sustainable human development (Nicholls 1999) .
Sustainability proponents can be roughly divided, for analytical purposes, into those adhering more to a weak and those adhering more to a strong sustainability paradigm (Neumayer 2010) .
Weak sustainability (WS) is built on the assumption that natural and other forms of capital are essentially substitutable and that the only thing that matters is the total value of capital stock, which should be at least maintained or ideally added to for the sake of future generations. Strong sustainability (SS) rejects the notion of substitutability (of natural capital) and holds that certain forms of natural capital are critical and that their depletion cannot be compensated for by investment into other forms of capital, such as man-made (manufactured) and human capital. 2 2 Natural capital encompasses everything in nature that provides human beings with well-being, from natural resources to environmental amenities and the pollution absorptive capacity of the environment. Man-made or manufactured capital refers to the physical means of production (factories, machineries etc.) and infrastructure. Human capital covers knowledge and skills. I have argued elsewhere that existing empirical evidence appears to support the nonsubstitutability assumption of SS more strongly with respect to the role natural capital plays in absorbing pollution and providing direct utility in the form of environmental amenities, whereas empirical evidence appears to support the substitutability assumption of WS with respect to natural capital as a resource input into the production of consumption goods (Neumayer 2010, chapter 4) .
Interestingly, of the two major international agencies devoted to development, one (the World Bank) started out as a proponent of WS (World Bank 1992 , 2002 , but recently seems to have been converted to the SS camp, at least as far as climate change is concerned (World Bank 2010) , while the other (the United Nations Development Programme (UNDP)) started out uncommitted (UNDP 1992 (UNDP , 1994 , but seems to have tended toward a SS view earlier than the World Bank (UNDP 1998 (UNDP , 2006 (UNDP , 2007 . Amartya Sen, in some sense the godfather of the human development approach, is somewhat ambiguous in his writings. Parts of Anand and Sen (2000) with its praise for Robert Solow's seminal contributions to WS read like an embracing of the substitutability assumption of WS, while other parts of Anand and Sen (2000) and some of his It is the WS paradigm and its proponents that are often in need of being reminded that the question of what is to be sustained is as important as how to sustain it. With its Genuine Savings (GS) measure merely measuring the net change in the total capital stock, it tends to neglect or sometimes even ignore the many pertinent issues about what should be sustained, i.e. what use should be made of the total capital stock and how should the streams of utility generated from this total capital stock be distributed among individuals and groups of people (e.g., men versus women, urban versus rural, rich versus poor).
Strong sustainability proponents, I would submit, are more willing to actively discuss these issues, as becomes clear by looking at their preferred sustainability indicators (Index of Sustainable Economic Welfare and Genuine Progress Indicator), which explicitly include valuation items relating to human development more broadly and to distribution (Neumayer 2010) . As the very term "Genuine Progress Indicator" indicates, there is an active and vibrant discussion among strong sustainability proponents of what constitutes genuine progress in human development. They are also much more willing to take intra-generational equity into account. Constantini and Monni's (2005: 332) verdict that a full integration of human and sustainable development is a difficult task since 'the utilitarian approach prevails throughout the whole literature on sustainable development' is too pessimistic and simply does not apply to the strong sustainability paradigm. There is nevertheless insufficient understanding of what constitutes true human development and why this matters even among many strong sustainability proponents. For example, many ISEW/GPI studies subtract 50 per cent of education expenditure from their measure, arguing that these expenditures merely represent defensive expenditures with students being caught in a rat-race (I get a Diploma because everyone else gets a Diploma). This shows a most regrettable contempt for the enabling and empowering value of education.
How the measurement of human development and sustainability can be linked: a practical proposal
Having discussed the conceptual links between human development and sustainability, in this section I put forward a practical proposal for linking the measurement of human development with that of sustainability. There has been some effort devoted to this task -see Desai (1995) , Dahme et al. (1998) , Sagar and Najam (1998), Ramanathan (1999) , De la Vega and Urrutia (2001), Morse (2003) , Constantini and Monni (2005) . Most of these studies are reviewed in Neumayer (2004, section 3) . Given the breadth and complexity of the concept of human development, it is no wonder that the UNDP's effort at measuring human development with one single measure, the Human Development Index (HDI), has met its fair share of criticism (as reviewed in Neumayer 2001) . This is not the place to explore the potential for an improved measure of human development. Rather, I simply take the HDI as a given and explore ways of linking it with sustainability.
In principle, there are two differing ways of trying to integrate sustainability concerns into measures of human development like the HDI. First, one can try to adjust the HDI itself and build sustainability into the measure by adding another item or revising an existing item to include sustainability. This is the strategy undertaken by, for example, Desai (1995) , Dahme et al. (1998), de la Vega and Urrutia (2001) and Constantini and Monni (2005) . Second, one can try to leave the HDI as it is, but add sustainability concerns as an external qualification to the indicated level of human development achieved. This is the strategy favoured by, for example, Neumayer (2001) and Morse (2003) .
The first strategy is fraught with many problems, at least as concerns the few concrete proposals that have been ventured (see Neumayer 2001 Neumayer , 2004 . One of the more interesting disadvantages of this strategy, which is generic and independent of any concrete proposal, is that it can only accommodate weak sustainability. To see this, one need only have a quick look at how the HDI is computed. The HDI consists of three components (UNDP 2008: 356) . For two components a transformed variable is derived from basic data. For the income component a log transformation is applied, in effect discounting higher incomes due to supposed diminishing marginal utility.
For the educational component the transformed variable consists to two thirds of the percentage rate of literate adults among all adults and to one third of the combined first-, second-and thirdlevel educational gross enrolment ratio in per cent. The health/longevity component is directly measured by life expectancy at birth in years. For each variable a maximum and a minimum is defined. An index is then calculated as follows:
This index is calculated for each variable. Since the maximum values are chosen such that they are higher than or equal to the actual value a country can possibly achieve, every country's index for each variable lies between zero and one. A country's HDI is then simply the arithmetic average of its three indexes:
It follows that the HDI as well lies between zero and one and countries are ranked according to how close their HDI is to one.
Because individual items are added up to arrive at the overall HDI, substitutability among the items is assumed (Desai (1991: 356) and Sagar and Najam (1998: 251) I therefore follow the second strategy here, not least because it allows me to relate the HDI to both WS and SS. I update the analysis in Neumayer (2001) to the year 2006, the latest year with available data. I extend the analysis in two ways. First, rather than providing an analysis for one single year (1998), I cover the full existing time period, for which an HDI has been computed with a consistent methodology (1980, 1985, 1990, 1995, 2000, 2005 and 2006) . (2001), I also provide a SS qualification.
amount of the resource extracted. Resources cover oil, natural gas, hard coal, brown coal, bauxite, copper, iron, lead, nickel, zinc, phosphate, tin, gold, silver and forests.
The GS measure is not without problems. First, the method for calculating depreciation of natural capital arguably over-estimates depreciation of the natural capital stock (Neumayer 2000 (Neumayer , 2010 ), but will be followed here since computing depreciation according to the competing 'El Serafy method' (El Serafy 1981) is far too data intensive, requiring information on natural reserve stocks for a cross-national time-series sample, which is almost impossible to get. Second, the coverage of non-renewable and, particularly, of renewable resources needs to be extended if enough data of sufficient quality can be established. The lack of diamonds for example is an important omission given the importance that diamond mining has in some countries such as Grazi et al. 2007 , Fiala 2008 , and Neumayer 2010 ). EF's objective is to translate all the ecological impact of human economic activity into the 'area required to provide the resources we use and to absorb our waste ' (WWF 2008, p. 14) , subject to the 'predominant management and production practices in any given year' (Wackernagel et al. 2002, p. 9266) . Since the focus is on consumption, the required land area is attributed to the consumer rather than the producer since the consumer rather than the producer is deemed responsible for the impact. That is, for example, resources extracted in a developing country, but exported to a developed country, count towards the EF of the developed country. This stands in stark contrast to GS, which attributes natural capital depreciation from resource extraction to the extracting, not the consuming country according to the capital maintenance principle. Land rather than money is taken as the unit of accounting in EF since according to its proponents 'monetary analysis is misleading as it suggests substitutability, allows for the discounting of the future and focuses on marginal rather than absolute values' (Wackernagel et al. 1999, pp. 376f) . Much criticism has concentrated on the energy or carbon footprint, which constitutes the main component of the EF of most countries. In particular, critics have argued that there are much less land-intensive ways of sequestering or avoiding carbon emissions than (hypothetical) afforestation (IMV 2002) and that for many countries EF tells us little else than that the country's carbon emissions are unsustainably high, i.e. go beyond the regenerative capacity of the atmosphere (Neumayer 2010) .
It is also arguable that by simply switching from money to land area as the measuring rod for one single overall indicator, implicitly EF also allows for substitutability at least within natural capital, which is likely to be problematic in the SS paradigm (ibid. Second, without exception countries with very high human development do not face any problems with weak sustainability. This is because of their investment rates into man-made and human capital. Instead, weak unsustainability as indicated by GS is relatively common in countries of low and medium human development, but countries dependent on natural resource extraction with high human development also often have negative GS. In the case of SubSaharan Africa, from which many countries with negative GS come from, a more detailed analysis shows that even their net savings, that is before natural capital depreciation, is often already negative such that their economies are on a weakly unsustainable path quite independently of depreciation due to natural resource exploitation (Neumayer 2000) . Third, unsustainably large EFs and, if much less so, unsustainably low GS are often a persistent phenomenon in the sense that unsustainability in one year is followed by unsustainability in following years.
Empirical Results and Policy Recommendations
While a few countries switch from strongly unsustainable to sustainable or vice versa, by and large the results are very similar, which buttresses the argument made by some critics, including this author (Neumayer 2010) , that EF measures little beyond unsustainably large carbon emissions.
A number of important policy conclusions follow from these results. First, one of the biggest challenges of this century will be to break the link between high and very high levels of human development and strong unsustainability. In other words, nations must find ways to achieve high and very high levels of human development without running down critical forms of natural capital. We know they can do it for some forms of natural capital, e.g. water resources (UNDP 2006), but the move to a very low carbon economy will prove one of the biggest challenges ahead (UNDP 2007; World Bank 2010).
Second, another big challenge for this century is to raise GS in those countries with negative GS, particularly so for the ones with low human development. The situation in the latter group of countries is nothing short of horrendous. Not only do people in these countries suffer from low income levels, lack of education, poor health and low life expectancy, but these low levels of human development may not even be sustainable into the future, even under the optimistic substitutability assumption of WS, which will often not hold in these countries (UNDP 2006 (UNDP , 2007 World Bank 2010) . Moreover, with few exceptions, these countries also suffer from bad governance, which in turn causes low or negative GS (Dietz et al. 2007 ), low levels of human security and outright warfare (Collier 2007) . For the vast majority of people living in these countries, life is indeed "short, nasty and brutish", as Thomas Hobbes coined it, and the future may look even more bleak, if the signal from the GS measure -that even this low level of human development is not sustainable into the future -is correct.
To raise GS, a country needs to invest more and consume less. Clearly, this is not a viable or human development compatible policy recommendation for very poor weakly unsustainable countries since this would impose the burden of achieving weak sustainability on the poor and most vulnerable -unless, of course, the resources for additional investment can be raised from outside these countries. The countries with higher human development cannot simply ignore these problems in countries with low human development. In other words, difficult as this is, countries with high human development face the double challenge of achieving strong sustainability for themselves and helping other countries, often those with low or relatively low human development, achieve at least weak sustainability in the first place and then strong sustainability eventually. This assistance needs to be designed such that policies move towards better resource management and a higher saving rate. Merely granting countries better access to foreign financing can be counter-productive, reducing rather than raising a nation's saving rate, for example if aid flows finance consumption instead of productive investments (Easterly 2006 ).
An opening of markets toward exports from countries with low GS may help them diversify their economies away from dependence on natural resource extraction, which often drives low or negative GS rates -even though the World Bank figures are likely to over-estimate the extent to which natural resource extraction leads to weak unsustainability (Neumayer 2000 
Conclusions
In this background paper, I have argued that, properly understood, there is no real difference between human development and sustainable development. Yet, in much of the literature on human development on the one hand and sustainable development on the other there is little recognition of these commonalities and I have therefore put forward several areas and considerations, where the sustainability and the human development literatures can learn from each other. I have put forward a concrete and practical proposal on how the measurement of human development in the form of the Human Development Index (HDI) can be linked to both weak and strong sustainability. Adding an external sustainability qualification to the achieved level of human development, as indicated by the HDI, was argued to be superior to attempts to include sustainability considerations directly into the HDI.
If the proposal for linking the measurement of human development with sustainability put forward in this paper is to be taken seriously, then the coverage of countries for which data on genuine savings and the ecological footprints, the measures of weak and strong sustainability, are available, needs to be extended and needs to be matched with the HDI database so as to include all countries that are covered by the HDI. It will only make sense to indicate potential unsustainability of the achieved human development if this exercise is undertaken for all countries. Moreover, the many problems with both measures of unsustainability need to be addressed. But such methodological deficiencies should not distract from the main picture.
Whatever the specific shortcomings of the empirical exercise, results clearly showed that, without exception, countries with very high human development as well as most countries with high human development do not achieve strong sustainability, as indicated by ecological footprints per capita. Their model of human development is therefore not to be recommended to other countries, at least not if one subscribes to the strong sustainability view that certain forms of natural capital are non-substitutable. One of the biggest challenges of this century will be breaking the link between high to very high levels of human development and strong unsustainability, particularly in the form of unsustainably high greenhouse gas emissions.
Results also showed that countries economically dependent on the extraction of natural resources often face difficulties with achieving weak sustainability, as measured by genuine savings. Many of these countries have low to lower medium levels of human development. This raises the truly disconcerting possibility that even the relatively low levels of human development achieved in these countries are precarious and may not be sustainable into the future at current rates of (under-)investment of the proceeds from natural resource extraction into other forms of capital.
Another big challenge of this century will therefore be raising genuine saving rates in these weakly unsustainable countries -a task that will often require the assistance by the countries of high to very high human development, which thus face the double challenge of achieving strong sustainability for themselves and helping others to achieve weak sustainability. Cambridge University Press.
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